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METHOD AND PROCESS FOR PERFORMING
CATEGORY-BASED ANALYSIS,
EVALUATION, AND PRESCRIPTIVE
PRACTICE CREATION UPON

STENOGRAPHICALLY WRITTEN AND
VOICE-WRITTEN TEXT FILES

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of provisional patent
application Ser. No. 60/852,720 filed 2006 Oct. 18 by the
present inventor.

FEDERALLY SPONSORED RESEARCH

Not Applicable

BACKGROUND

1. Field of Invention

The present invention relates to machine and voice steno-
graphic education and more specifically to a soitware pro-
gram to perform error analysis and evaluation and dynami-
cally create prescriptive practice from submitted
stenographic writings, when such writings are compared to
reference masters. The present invention relates further to the
creation of a method and process which extensively catego-
rizes 1dentified errors, thus passively identifying relationships
between, and frequency of a plurality of types of errors in a
manner such that the writer 1s easily able to determine relative
importance of error types and etliciently prioritize practice.
The present invention relates further to the use of error 1den-
tification to dynamically create from each performed analysis
remedial practice specific to each writer’s need for corrective
activity.

2. Prior Art

When training a machine or voice stenographic writer to
perform the required functions of the proiession, writers typi-
cally listen to a plurality of practice dictations of judicial,
broadcast, and related spoken word narratives. While listen-
ing, each writer writes each dictation using stenographic
shorthand machine or voice writing software program(s)
applying a shorthand theory previously learned to translate
the spoken word heard into either strokes executed on a steno-
graphic machine or voice commands re-dictated into speech
recognition soltware. The result 1s a paper text or electronic
file representing the English (or other language) text of the
original dictation with varying degrees of accuracy depend-
ing upon the writer’s proficiency. The process of rendering
acceptable translation 1s complicated by the need of each
writer to capture the spoken word at speeds up to and some-
times exceeding 240 words per minute in order to be able to
create an accurate record of multiple speakers.

Writers have typically attempted to develop the psychomo-
tor skill of stenographic writing by repeatedly writing dicta-
tions at one speed until an acceptable degree of accuracy 1s
achieved and then moving on to a higher level of speed and
repeating the practice process. At each practice level, a certain
portion of the writer’s writing does not correspond to the
original spoken text, producing errors in the stenographic
writing. When this occurs, these errors must be 1dentified so
that appropriate corrective action may be taken to eliminate
them 1n future writings.

To determine each writer’s progress in these activities,
writers and their teachers typically attempt to identify errors
and manually create remedial practice material designed to
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2

correct 1dentified deficiencies. To accomplish these objec-
tives, 1t has been traditionally required that an expert writer
review the writer or trainee’s writing element by element
against a reference master document of the original writing,
noting discrepancies. The expert writer may then attempt to
manually compile lists of related discrepancies, and from
these, suggest corrective practice.

This approach 1s labor intensive, slow, and error prone, and
cannot be manually performed with sufficient frequency for
cach typical writer to create a large enough body of identified
errors to accurately deduce error patterns, relationships
between accurate translation and errors, and prioritize prac-
tice appropriately. Corrective action 1s, therefore, generally
limited to admonition to writers to perform simple repetition
of previous practice punctuated by drill practice on standard-
1zed material contaiming content similar to words and pas-
sages 1n which writers have made errors 1n the past or on word
lists composed of corrected versions of the errors themselves.
Such corrective action tends to create a practice environment
in which each writer attempts to correct each error 1n
sequence before moving on to the next error, and does not
prioritize practice to try to eliminate the largest causes of
errors or the most frequently made errors first, the second
most frequent next, and so forth. Thus practice tends to be
time-1ntensive, demotivating, and tends to confuse improve-
ment 1n translation accuracy based simply on acquired famil-
1arity with the repeated material with improvement based on
climination of the writing habits which caused the errors.

Furthermore, current practice does not easily allow data on
the practice results and progress of large groups of writers to
be aggregated and analyzed with a view toward predicting
which habits and sequences of activities which, 1f performed,
have the highest likelihood of achieving success among writ-
ers at large.

Each writer, therefore, practices alone with substantial
uncertainty as to the eflicacy of his or her efforts. As a result,
machine and voice stenographic training programs experi-
ence exceptionally high levels of attrition as writers become
discouraged and frustrated by lack of percerved progress.

To address this problem, computer programs have been
developed to help writers and teachers 1dentify errors in writ-
ings. These programs have been primarily concerned with
presenting a translation of the stenographic or voice-written
writing with errors noted 1n some sequential fashion. The
writer then 1s expected to view the errors i1dentified. This
focus on linear error 1dentification 1s rooted in the manner 1n
which stenographic machine writers traditionally have per-
formed their jobs: capturing the record in some form of a file,
reviewing the file after capture to 1dentily and correct errors,
and then producing a typed or word-processed transcript of
the file with corrections as a work product. However, as a tool
to eliminate future errors, these error identification-oriented
programs display significant problems with respect to per-
forming true writing analysis and evaluation beyond simple
error 1dentification.

Current Art, Type 1

The first type of programs 1s computer-assisted translation
(CAT) software programs. Examples of these types of pro-
grams are Case CATalyst™ by Stenograph, L.L.C.; Total
Eclipse™ by Advantage Software, PROCAT by Advance
Translations Technology, Digital CAT by Stenovations, and
others. While not developed for the purpose of error 1dentifi-
cation, these programs have some capacity to perform this
function.

These programs contain databases of “outlines™ and their
respective English language equivalents. These databases are

called “CAT dictionaries.”
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When the stenographic writer writes a file into the pro-
gram, the program will display a text of the translation per-
tormed against the CAT dictionary and will note certain types
of errors. Writing 1s compared to entries in the CAT dictionary
to achieve the translation. For example, 11 an entered “outline™
does not match any entry 1n the CAT dictionary, the display
will note the untranslated outline in some fashion. If a specific
outline has been entered 1nto the dictionary to represent more
than one English language word, the CAT program will dis-
play the possible translations as “conflicts” which the user
must select from to create an appropriate translation. The
CAT program, when prompted, will typically display a per-
centage score of accuracy of translation.

Using a CAT software program imposes several significant
disadvantages on the writer with respect to error 1dentifica-
tion. First, since there 1s no reference master text against
which the writing 1s compared, missing elements of the dic-
tation not included 1n the writing are not 1dentified. Second,
writing the wrong word (1.e., writing “the” instead of “this™)
will not be 1dentified as an error if the incorrectly written
word’s outline and translation exist in the CAT dictionary.
Third, many CAT programs include artificial intelligence fea-
tures which automatically correct errors before display thus
preventing the writer from recognizing some portion of his or
her errors at all. Fourth, since translation 1n a CAT program
depends upon the incorporation of a CAT dictionary, each
writer must maintain and constantly update this dictionary in
order to achieve a usetul level of translation. This presents a
particularly difficult problem for student writers who typi-
cally have not yet constructed extensive CAT dictionaries.
When such an appropnate dictionary 1s unavailable, many
correctly written words may display as errors simply because
their outlines are not contained in the CAT dictionary. This
deficiency tends to render performance progress difficult to
discern. Fifth, current CAT programming technology makes
no attempt to analyze or compare errors 1dentified as to type,
frequency, or relationship. Sixth, current CAT technology,
because 1t does not store reference masters for comparison,
also does not dynamically create prescriptive practice from
the context of submitted writings and/or 1dentified errors.
Current Art, Type 11

The second type of current art are web-resident or local
computer resident programs that allow a user to mput a file
written either on a stenographic writing machine connected to
a computer equipped with a CAT software package or in a
voice recognition software program and compare said file to
a stored text document. Such comparison typically produces
a report which generally presents the writer a reproduction of
the writing with errors noted sequentially as they occurred in
the writing, and gives some indication of the percentage of
accuracy of the input file compared to the reference master.
Examples of current and prior art of this type within the
stenographic industry include: The Professor by Stenograph,
L.L.C.; Mentor by Advance Translation Technology, dba
PROCAT; and Realtime Coach™ by Realtime Learning Sys-
tems, Inc.

The current art of this type 1s generally adequate for 1den-
tifying many errors sequentially as they occur 1n a writing. In
such examples of the current art, identification of errors 1s
typically based on document compare solftware technology
wherein discrepancies and missing words are noted. As such,
this type of current art still displays significant deficiencies
with respect to writing analysis and evaluation.

First, the error reports typically generated by the current art
compel the writer to review errors 1n the sequence 1n which
they occurred rather than by commonality of error, frequency
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ol occurrence, or other deduced pattern. Thus each writer
must address each error individually.

Second, error identification alone leaves the writer with
few options for prioritizing practice time beyond simply
repeating the practice or segments thercol sequentially,
attempting to correct each error 1 sequence during the rep-
ctition. Indeed, much of the current art of this type 1s primarily
concerned with “realtime™ error identification. In such an
environment where the programs are analyzing writings as
they are being created, linear display of identified errors in
sequential format may be the only feasible method of display.
However, with respect to remedial practice, this presentation
format does not allow writers to focus on types or kinds of
similar errors easily. Beyond making distinction between
punctuation and word errors, the current art typically does not
aggregate errors by type or specifically disclose frequency of
different types of errors. This deficit also makes 1t difficult for
the current art to facilitate easy identification of the relation-
ships between different types and kinds of errors or the rela-
tionship of accurate or good writing to writing errors.

Third, the current art apparently does not attempt to create
unique, dynamically generated, contextually extracted, pre-
scriptive practice based upon extracting the errors 1n a writ-
ing, correcting them, and then extracting surrounding context
and presenting the corrected error within 1t to allow the writer
to focus subsequent practice on remedial needs properly.

Fourth because the current art does not apparently concern
itself with extensive categorization of error types, kinds, or
frequencies, 1t does not offer a method to concentrate or focus
practice on error types. The writer 1s thus left to analyze the
report trying to determine practice priorities and take appro-
priate corrective action. This process 1s labor intensive and
significantly reduces the amount of writing which may be
done 1n any given period of practice time, as some portion of
cach practice session must be dedicated to interpreting the
error data presented.

Fiith, the current art does not provide suilicient capability
to create remedial practice based upon contextually anchored
corrections of the writer’s 1dentified errors as a part of the
analysis process. The writer 1s then required either to simply
repeat the original practice hoping to recall the errors made
and try not to make them again, or to practice pre-populated
practice matenal. The pre-populated matenal, which, while 1t
may include words or other elements similar to those 1n which
the writer made errors, does not include corrected versions of
the exact errors or the precise context in which the error
occurred. Since a significant portion of stenographic writing
errors occur because of difficulty 1n correctly translating con-
text previously heard, the present lack of contextually derived
prescriptive practice creation significantly reduces the use-
tulness of the error identification 1n terms of facilitating writ-
ing improvement.

Sixth, the current art favors the writing of each file to be
performed “realtime™ into the error analysis program, and
such programs typically take mput directly from a realtime
session 1nvoked 1n the CAT program. Thus, files cannot be
written or edited and uploaded for later analysis. This tends to
limit the use of the current systems to those writers who are
proficient 1 or at least comiortable with realtime steno-
graphic writing, the most difficult of all stenographic writing,
so 1t tends to restrict the use of the current art to those practice
instances which are likely to be the most maccurate. Such
restriction poses the disadvantage of making 1t more difficult
to distinguish a writer’s structural writing problems from
those which result from simply attempting new material con-
taining unfamiliar vocabulary or performing at a new and
higher rate of dictation speed.
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Current Art, Type 111
The third type of current art available 1s the traditional word

processing applications software program with document-
compare capabilities such as Microsoft Word™. To use this
type of program, the writer would need to have access to a
CAT program able to send output to the application program,
and the writer would need to have a reference master text file
of the orniginal dictation written. Since the latter 1s rarely
available to the writer, this type of current art 1s rarely used for
stenographic error 1dentification.

In those 1n situations 1nstances where such 1s available, the
limitations of the document-compare capabilities of such pro-
grams place the writer at the following disadvantages. First,
the discrepancies are noted in linear fashion with no auto-
matic capability to organize them by categories without inter-
vention by the viewer. Such necessary organization would
then be labor intensive and error prone. Second, such pro-
grams do not typically create prescriptive practice materials
extracted from the context of the writing. Finally, the current
art does not contain features which might easily be used to
aggregate writer performance data from large groups of writ-
ers, to associate writing events with performance conditions
at the time of writing, or to facilitate data reduction to help
create predictive practice models.

What 1s needed 1s a computer program method and process
that 1s widely accessible to a plurality of stenographic writers
and which can be used to perform not only error identifica-
tion, but instantaneous extensive category-based analysis of
writings allowing writers to easily see comparative Ire-
quency, distribution, and relationships among errors and error
patterns. Further, this method should also automatically cre-
ate from each analysis unique, contextually derived prescrip-
tive practice constructed from the precise stenographic writ-
ings input and errors made therein, regardless of CAT
program type or CAT dictionary used, with the ability to
analyze both realtime and non-realtime writings. The method
should collect data on performance conditions at the time of
writing, associate such data with writing analysis, and store
data 1n such form and to such extent as to facilitate the reduc-
tion of said data through commonly used statistical analysis
tools with a view toward constructing predictive practice

models for use by future writers.

SUMMARY AND OBIECTS OF THE
INVENTION

PRESENT

Accordingly, 1t 1s a primary object of the present invention
to overcome the above-described disadvantages of the current
and prior art through a method of performing category-based
analyses of writer files above and beyond simple, linear error
identification. In an exemplary embodiment of the invention,
a computer program 1s used to generate a multi-pass lexical
analysis of a submitted stenographic writing sample com-
pared to a selected text reference master stored in the program
database. Through the process of lexical analysis, tokeniza-
tion, and parsing performed by the program, the errors are not
only 1dentified but are tabulated and grouped 1nto a plurality
of categories which are then displayed by type, with ire-
quency of errors noted by category, and color coded for ease
in error pattern and relationship identification.

Another object of the mvention 1s, though said computer
program, to simultaneously use the categorized error ele-
ments 1dentified to extract context segments containing cor-
rected errors from the writing and master file used in each
analysis, thus creating individualized practice based upon the
individual writer’s errors and error patterns, and present these
to the writer for structured remedial practice individualized to
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cach writer’s personal needs. Another object of the invention
1s to aggregate all individualized practice for presentation
wherein all practice associated with correcting errors of a
particular category may be accomplished distinctly and sepa-
rately from practice associated with remediation of other
categories of writing errors.

Another object of the invention 1s to extensively categorize
error analysis so as to allow the writer to prioritize and focus
practice based on considerations such as frequency of errors
by category, patterns of error occurrence, and user preference.

Another object of the invention 1s to provide the writer with
the ability to invoke, save and recreate analyses and prescrip-
tive practice at will at any time after the initial analysis 1s
performed thus {facilitating progress monitoring over
extended periods of time. The categories upon which analysis
and prescriptive practice creation are based may include
wrong words, dropped words, extra words, punctuation, case,
and number mismatches, contraction/phrase transpositions,
spelling errors, untranslated and partially translated steno-
graphic entries, compound word errors, plural/singular mis-
matches and other user-definable categories.

Another object of the invention 1s to all the analysis to be
performed on writings submitted realtime or uploaded from
saved writing files.

Another object of the invention 1s to associate analyses
with user-provided data regarding the conditions under which
the writing was performed.

Another object of the invention 1s to aggregate usage data
from a wide range of students in searchable databases which
can be analyzed 1n the attempt to facilitate progress monitor-
ing over long periods of time. Once the analysis 1s completed,
analysis results and associated data are stored 1n such a way
that they may be further analyzed to create writer practice
models. Said models may be then used to attempt to construct
practice patterns predictive of future writer progress with a
higher degree of reliability than has traditionally been avail-
able.

The mvention i1s enabled by the current art of computer
programming, which permits a computer programmer of
ordinary skill to perform steps necessary to implement this
invention with reference to this description, its appendix, and
the accompanying drawings.

DEFINITION OF TERMS

CAT (Computer-assisted translation) program 1s a com-
puter applications program designed to import a series of
strokes executed on a stenographic writing machine and
translate them against a table of stenographic writing outlines
and their English language equivalents to produce a text dis-
play on a computer screen of the spoken word being written
by the machine stenographic writer.

CAT (Computer-assisted translation) dictionary 1s a data-
base table or tables of outlines of combinations of strokes that
may be executed on a stenographic machine keyboard and
their corresponding English language translations.

Contlict 1s a term used to describe a single CAT dictionary
stenographic outline which represents more than one English
language word or expression.

An outline 1s a series of letters or symbols which may be
produced on a stenographic machine or spoken 1nto a voice-
recognition software engine to represent an element of
English language, punctuation, or character.

Stenography and stenographic refer to the act of reproduc-

ing in written or spoken shorthand the spoken word.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a flowchart of the performance evaluation
program process of the invention.
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FIG. 2 shows a tlowchart of the text processor component
of the performance evaluation program process of the mven-
tion.

FIG. 3A displays an 1image of a graphical user interface
created by the program of the invention whereby a user may
load a saved text file into the program for processing and
creation of the analysis and evaluation.

FIG. 3B displays an 1mage of a graphical user interface
created by the program of the invention whereby a user may
input text created by other software for processing and cre-
ation of analysis and evaluation.

FIG. 4 displays an 1mage of a graphical user interface
created by the program of the invention whereby a user may
select from the program database a master file against which
a submitted writing file can be analyzed and evaluated.

FIG. § displays an image of a graphical user interface
created by the program of the invention whereby a user may
execute via keystroke a command to begin a writing analysis

and evaluation.

FIG. 6 shows a flowchart of the operation of the match
processor component of the performance evaluation program
process of the invention.

FIG. 7 shows a flowchart of the match processor sample
file/master file comparison process.

FIG. 8 displays an exemplary image of the evaluation
analysis by category with color coding.

FIGS. 9 and 9A display exemplary images of the evalua-
tion result report.

FIG. 10 displays an exemplary 1mage of the evaluation
detail report.

FI1G. 11 displays an exemplary image of the graphical user
interface created by the invention to deliver dynamically cre-
ated prescriptive practice extracted from the content of the
writing analyzed.

FIG. 12 displays an exemplary image of the graphical user
interface created by the invention to collect data about the
conditions under which the writing evaluated was performed
for later association with evaluation and analysis results.

FI1G. 13 displays an exemplary image of the graphical user
interface created by the invention to recreate an analysis/
evaluation previously performed and access its results and
created prescriptive practice.

FI1G. 14 displays an exemplary image of the graphical user
interface created by the mvention to allow users to control the
display of results by selected category or group of categories.

FI1G. 15 displays an exemplary image of results, detail and
category-based analysis reports adjusted for a user-defined
subset of the available analysis categories FIG. 16 displays an
exemplary 1image of the graphical user interface created by
the invention to allow users to define additional categories for
analysis from words, word groups, and/or word parts.

FIG. 17 displays an exemplary image of the display of
corrections to 1dentified errors 1n the results report via tool tip
technology.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Reference will now be made to the present preferred
embodiments of the invention, examples of which are 1llus-
trated 1n the accompanying drawings. The steps required to
practice this mvention are readily accomplished by a person
of ordinary skill 1n the art of computer software development
with reference to this description and accompanying draw-
ings. A flowchart of the computer program process of this
invention 1s found 1n FIG. 1.

10

15

20

25

30

35

40

45

50

55

60

65

8

A preferred embodiment of the invention 1s the process and
method of evaluating and analyzing, via a computer program,
a stenographic writing simultaneously according to a plural-
ity of possible error categories wherein the result 1s a report of
identified errors presented in display with results for each
category of error tabulated and each error identified by a color
code corresponding to its assigned category.

The operation o this embodiment proceeds as follows: The
evaluation/analysis process begins with a programming pro-
cess to capture the writing sample to be evaluated via a
graphical user interface (1A). The next step proceeds with the
program retrieving, upon command of the writer through a
graphical user interface (see FIG. 4), a stored master file
against which the captured sample writing will be compared
(1B). The program through a text processor (see FIG. 2)
converts the sample writing string into an array of words (1C)
and the retrieved master {ile 1nto an array of words (1D). The
program then compares the array of sample writing words to
the array of master file words (1E) using a match processor
subroutine (see FIG. 6) which performs iterative word-by-
word comparisons of the two word arrays to yield decisions
on which words 1n the two arrays match and which constitute
mismatches (errors). The result of the operation of the com-
puter programming process 1s to yield a report of errors tabu-
lated by categories defined 1n the match processor subroutine
(see blocks 7A' through 7K', 7L of FIGS. 7, and 6E of FIG. 6)
and displayed 1n a category table (see FIG. 8) wherein each
category 1s assigned a unique color-code, and each error
tabulated 1s highlighted in an accompanying Results Report
(see FIGS. 9-9A) and Detail Report (see FIG. 10) according
to 1ts assigned category color.

A second preferred embodiment of the invention is the
programming element whereby the match processor subrou-
tine (FIG. 7) identifies mismatches between the writing
sample and the master file selected and returns associated
error categories (FIGS. 7A-TL). Context 1s extracted from the
master file and presented to the writer via a graphical user
interface (F1G. 11) for presentation as error-linked, prescrip-
tive practice material.

The operation of this process proceeds as follows: For each
return as described 1n FIG. 7 that 1s not an EXACT MATCH,
the program extracts sample word (or character 11 not a word),
locates the corresponding word or character in the master file
selected, replaces the sample word or character with the cor-
respondent word or character from the master file, highlights
the replacement in the color code assigned to the error cat-
egory of the return, extracts a string of context preceeding and
succeeding the replacement, such string defined by the writer
through a graphical user interface (FIG. 11A), embeds the
replacement word or character within the extracted word
string, and presents the string including color-coded replace-
ment for the return 1n an onscreen display to the user (FIG.
11B) for use as remedial practice.

Another embodiment of the invention includes a text pro-
cessor computer program element (FIG. 2) designed to pre-
pare input submitted, either from saved text files (F1G. 3A) or
direct input (FIG. 3B) from a CAT program or voice-to-text
soltware engine such as Dragon Naturally Speaking™, and
text stored as reference master files for subsequent compari-
son through a match processor computer program element.

This embodiment, shown in FIG. 2, operates to convert all
character elements of the writing sample and master file into
arrays of words which can be compared to each other. This
operation on begins by substituting certain non-alpha char-
acters with spaces and alpha characters (2A-2G) and remov-
ing formatting spacing and symbols (2H-2L) The program
then parses the resulting text stream suitable arrays of words
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suitable for comparison 1n the match processor using special
characters as deliminators (2M).

The text processor operation 1s initiated upon the comple-
tion by a writer of the following steps:

1. A writer submits a text sample through a graphical user
interface (FIGS. 3A-3B) to a web-resident or client-
server resident version of the computer program con-
taining the text processor, and

2. The writer then chooses a master file against which the
computer program will analyze the word elements of the
writing sample (FIG. 4) and

3. The writer commands the computer program to begin the
analysis by clicking an appropriate command button on
his/her display screen (FIG. 5).

Another embodiment of the invention 1s shown 1n FI1G. 6, a
match processor element of the computer program which
compares each word 1n the writing sample returned by the text
processor element of the computer program to each word in
the reference master selected. The match processor operates
to 1dentily matches and mismatches between corresponding
words 1n the sample writing and selected master. When mis-
matches are returned, the match processor performs a plural-
ity of comparisons according to the flowchart in FIG. 7 to
determine the appropriate category of error. Error categories
currently include extra word, missing word, untranslated or
partially translated steno outline, case mismatch, number for-
mat mismatch, dropped word, plural/singular mismatch,
compound word mismatch, contraction/phrase mismatch,
phrase/contraction mismatch, spelling mismatch, and mis-
match based on a user selected category. Word and character
comparisons may be performed through a look ahead process
individually or in word strings of varying length to accom-
modate matching under circumstances where the submitted
writing may consist of transposed text or other character
material, missing text or other character material, or addi-
tional text or other character material when compared with
the reference master. Look ahead processing allows the match
to proceed 1solating any sequences of the sample that do not
match a corresponding sequence 1n the master file (6E). This
prevents a non-matching sequence from disrupting the whole
of the analysis allowing subsequent correct matching
sequences to evaluate correctly. Look ahead processing 1s
only 1invoked 1n an unknown situation after all steps in the
match processor sequence have been performed. When an
unknown situation results after match processing 1s com-
pleted, the program will pad either the sample writing or
master {ile with filler between the last returned match preced-
ing the unknown and the next returned match following the
unknown. Filler displays 1n the analysis as dropped or extra
words as appropriate. Another embodiment of the invention 1s
a subroutine included in the computer program referenced as
step 1G of the evaluation process performed by the invention.
This embodiment presents the writer with a graphical user
interface designed to capture information regarding the con-
ditions under which the writing being analyzed was written
(FIG. 12). This embodiment operates to collect certain data
which are then stored (FIG. 13) 1n conjunction with the analy-
s1s produced by the computer program for later retrieval.

Another embodiment of the invention 1s the process of
category-based analysis performed by the computer program
wherein match processor results are aggregated by category,
errors grouped and tabulated by category, and category error
totals displayed through a graphical user mterface (FIG. 8).
The graphical user interface 1s designed to allow the writer to
select categories to be displayed in any combination the
writer wishes, and displays error totals in aggregate and by
category.
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The display 1s operated by the writer through the placing or
removing ol check marks 1n boxes on the user’s display and
clicking appropriate commands to display corresponding
errors within the context of the wrniting (FIG. 8A). Upon
executing the appropriate on-screen commands, the writer 1s
able to manipulate the display of various error types individu-
ally or in combination. (FIGS. 14-15).

Another embodiment of the invention 1s the display of
writing analyses and evaluation in multiple, color-coded for-
mats through the use of a graphical user interface in the
evaluation display. Through the operation of this embodi-
ment, the user may view multiple views of the evaluation
results mncluding:

1) A color-coded linear presentation of the writing submit-
ted with errors in the writing (when compared to the
master) highlighted 1n color codes corresponding to spe-
cific categories of errors 1dentified 1n the analysis per-
formed. (FI1G. 9) Associated with this feature 1s a graphi-
cal user interface contained in the program allowing the
user to display via tool tip a correction for any 1dentified
error 1n the color-coded display (FIG. 17).

2) A tabular comparison of each element of the writing
submitted compared to each element of the reference
master with errors 1n the writing (when compared to the
master) highlighted 1n color codes corresponding to spe-
cific categories of errors 1dentified 1n the analysis per-
formed. (FIG. 10)

3) A color-coded summary table of error totals organized
by category with error totals for each category displayed
in tabular format. (FIG. 8)

The multiple-display formats allow the writer to compare
the analyzed writing element by element to the reference
master; compare the frequency of various categories of
errors; select personal categories for additional analysis; and
observe patterns of errors and correct writing 1n conjunction
with each other to determine relative relationships between
and among them.

Another embodiment of the invention 1s the process of
dynamic creation of prescriptive practice as a result of each
evaluation performed by the program. The prescriptive prac-
tice 1s created by the match processor returns as a data output
of the program. The manner in which this occurs 1s as follows:

1) The computer program returns a result for each com-
parison which does not produce an exact match between
sample writing and reference master (7A' 7K', 7L)

2) For all non-match situations except Return Steno (7D')
the computer program extracts the corresponding refer-
ence master file word or other character, and

3) Dasplays the extracted word or other character sur-
rounded by a segment of surrounding text content from
the reference master file, said segment being defined by
various user selections made through the graphical com-
puter interface.

4) For non-match situation resulting in Return Steno (7D")
the computer program extracts the non-matched steno
from the sample writing being analyzed, and

5) Displays the extractions surrounded by a segment of text
content extracted from the portions of the reference mas-
ter file immediately preceding and succeeding the mas-
ter file word or character compared to the non-matched
steno 1n the sample writing being analyzed.

The user may then practice on the resulting prescriptive
practice created at that time, or save 1t to his/her local com-
puter or memory storage device for later use.

(F1G. 11)

Another embodiment of the present invention 1s a process

and method of the program whereby a user may create addi-
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tional categories from words or word parts against which the
writing sample may be analyzed and additional personalized
prescriptive practice created therefrom.

The operation of this embodiment involves the user enter-
ing commands 1nto a graphical user interface created by the
computer program wherein the new categories are specified
(FIG. 16). The user then enters a command to search the
writing for the specified new category and return a report of
incidents of appearance of the category in the master docu-
ment. The computer program generates a report showing the
words or characters 1n the master corresponding to the speci-
fied new category and the corresponding words or characters
in the writing sample submitted. Simultaneously, the com-
puter program extracts the selected word or character and
clements of the text surrounding it to create additional pre-
scriptive practice based on the user’s defined categories.

Another embodiment of the invention allows the recreation
of previously created analyses and prescriptive practice
through a graphical user interface created in the computer
program (FIG. 13A). This embodiment also allows the asso-
ciation of data collected on the conditions under which the
writing was originally performed (FI1G. 13B) to be associated
with the analyses for review and long-range progress moni-
toring.

ADVANTAGES

From the description above, a number of advantages of
some embodiments of the present invention become evident:
1) Comprehensive, category-based analysis will allow writ-

ers to quickly identity not just individual errors but type,

frequency, and distribution of error patterns specific to
cach writer, and so facilitate the effective prioritization and
allocation of practice time for each writer.

2) Dynamic creation by the software of prescriptive practice
from the context of writings built around corrections of
errors made will allow each writer to focus available prac-
tice on areas specific to each writer’s unique progress and
needs.

3) Aggregation of prescriptive practice created by category
will allow each writer to concentrate on multiple incidents
of the same type of error. This advantage will be enhanced
by the embodiments allowing selection of categories or
category groups for attention by individual users, and by
allowing users to define additional categories for writing
analysis and use these for further prescriptive practice cre-
ation.

4) Writers and their teachers and mentors will be freed from
the need to perform labor-intensive numerical tabulation
and cross-referencing of errors to determine remedial
needs of each writer.

5) The creation of a database of performance data on multiple
writers will, over time, allow performance analysis to be
performed for large groups of writers, facilitating the 1den-
tification of practice patterns common to successiul and
unsuccessiul writers.

CONCLUSION, RAMIFICATIONS AND SCOPE

Accordingly, the reader will see that the evaluation and
analysis system disclosed 1n the various embodiments of the
invention can be used to create a comprehensive, steno-
graphic writing analyses system which will greatly enhance
the effectiveness of stenographic writing practice through the
provision ol comprehensive, focused mformation on 1ndi-
vidual writer performance and the creation of personalized
prescriptive practice which specifically addresses each writ-
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er’s needs for accuracy improvement. Such an invention
should provide the potential for higher percentages of writers
to achieve performance levels to progress faster and more
predictably through training and offer a correspondingly
higher percentage of opportunity to successtully accomplish
their training objectives while reducing the amount of time
spent 1n non-productive practice.

In addition, the present invention will allow the collection
ol a database of stenographic writer performance data from
many users which, over time, may be statistically analyzed to
provide a predictive model for establishing future writer
Progress.

Although the description above contains many specifici-
ties, these should not be construed as limiting the scope of the
embodiments, but merely as providing illustrations of some
of the presently preferred embodiments. For example, the
category-based analysis may include other categories than
those referenced; prescriptive practice created may be 1n the
form of elements of recorded speech corresponding to the text
clements of the current master files rather than displayed
versions of said text elements, etc.

Thus the scope of the embodiment should be determined
by the appended claims and their legal equivalents, rather
than by the examples given.

We claim:

1. An automated computer based method of evaluating a
stenographically written or voice-written writing perfor-
mance file according to pre-determined and user defined cat-
egories through a computerized system of analysis operated
by a computer program, comprising:

submitting and deconstructing, by a computer, the writing

performance file mnto a series of manageable word
arrays; and

comparing, by a computer, the words 1n the series of man-

ageable word arrays to corresponding words 1n a master
data file on the basis of a repeating set of a plurality of
evaluation criteria processed and applied through a pre-
determined sequence which a writer can invoke for a
computerized comprehensive analysis, comprising
identifying errors, categorizing the errors by type and
frequency, and dynamically generating and displaying,
sets ol prescriptive practice drills based on the identified
CITors,
wherein said drills are grouped by category and built from a
corrected version ol each identified error and embedded 1n
content in elements from the master file immediately preced-
ing and succeeding the corrected error and wherein the writer
can use the corrected version of each identified error to
quickly identify areas of performance deficiency and execute
corrective practice to overcome said deficiencies.

2. The automated computer based method as recited 1n
claim 1 wherein the analysis 1s based upon and includes a
series ol categories upon which the resultant evaluation waill
be performed including but not necessarily limited to dropped
words, extra words, wrong words, spelling errors, number
format mismatches, plural/singular mismatches, word
boundary errors, phrase/contraction transpositions, punctua-
tion and case mismatches, untranslated or partially translated
steno outlines, whereby errors 1dentified can be organized so
as to display frequency by category allowing writers to 1den-
t1fy concentrations of similar types of errors for more efficient
practice focus.

3. The automated computer based method as recited 1n
claim 2 further comprising a graphical user interface allowing
the user to define additional categories to be included 1n the
category-based analysis and associated prescripted practice
creation provided by the category-based evaluation process.
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4. The automated computer based method as recited in
claim 2 wherein a pre-determined sequence of color-codes
are mcorporated into the method of displaying the resultant
category-based error analysis and evaluation whereby error
relationships and frequency are easily discernible by the
writer who 1s then able to make appropriate decisions allo-
cating available practice time to the most critical areas for his
or her personal performance characteristics.

5. The automated computer based method as recited in
claim 4 wherein a tabular display compares each word or
character element of the writing sample submitted to each
corresponding word or character element of the master file
with resultant non-matches noted and highlighted 1n the
color-codes corresponding to the category based analysis.

6. The automated computer based method as recited 1n
claim 5 wherein a graphical user interface 1s included to allow
the user to move from each identified error to a corresponding,
error line of the tabular display.

7. The automated computer based method as recited in
claim 4 wherein the evaluation analysis with errors identified
and color coded according to the category based analysis
performed may be displayed as a single continuous results file
whereby users may easily identily patterns of categories of
errors as they occur throughout the writing.

8. The automated computer based method as recited in
claiam 7 wherein a graphical user interface 1s included to
display 1n conjunction with and juxtaposition to each color-
coded error 1dentified a correction of said error upon user
command.

9. The automated computer based method as recited in
claim 2 wherein a tabular display 1s included 1n the category-
based analysis display to provide the user with specific error
totals by category for each writing whereby a user may easily
identily and prioritize categories of errors by type and ire-
quency of occurrence.

10. The automated computer based method as recited 1n
claim 1 further comprising a graphical user interface allowing
the evaluation of directly mnput (realtime) files or upload of
saved files previously written for evaluation whereby writers
may achieve a maximum level of evaluation and analysis of a
wide variety of types of practice.

11. The automated computer based method of claim 1
wherein a graphical user interface 1s included allowing the

writer to input data on the conditions under which the writing,
was created.

12. An automated computer-based method for the dynamic
creation of personalized drill practice through the operation
ol a computer algorithm to i1dentify errors i a stenographic
writing according to pre-defined and user-defined categories
of errors comprising:

(a) for each error identified mmvoking, by a computer, the

extraction of the error and 1ts surrounding context from
text based files, correcting the error by reference to a
master file document, and then embedding the correc-
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tion 1nto an extraction of content, from the original mas-
ter file surrounding the word element to which the error
was compared, and

(b) for each result generating, by a computer, an output

presenting the combination of corrected error and con-
text for immediate prescriptive practice, and

(c) presenting, by a computer, each prescriptive practice

clement aggregated with other prescriptive practice ele-
ments developed from errors assigned to the same cat-
egory of analysis, and

(d) enabling each category of prescriptive practice sets to

be accessible distinctly from all other categories
enabling a user to execute at will personalized prescrip-
tive practice organized by type and frequency of error.

13. The automated computer based method recited in claim
12 and further including a graphical user interface allowing
the writer to select the extent of contextual surround to be
used to build the prescriptive practice dynamically created for
cach error and to adjust said extent of contextual surround
according to the category of error selected for practice.

14. The automated computer based method recited in claim
12 and further including a graphical user interface allowing
the writer to download and save all prescriptive practice cre-
ated by the evaluation and analysis process for further, oftline
practice.

15. The automated computer based method of claim 12
wherein a graphical user interface 1s included allowing the
writer to input data on the conditions under which the writing
was created and wheremn logic 1s included in the program
allowing the data collected by the graphical user interface to
be associated with its corresponding evaluation attempt and
displayed upon query of the database containing evaluation
and analysis results.

16. The automated computer based method of claim 12
wherein logic 1s included to allow the recreation of events and
sequences of events performed by users and the association of
said events with corresponding evaluation results and pre-
scriptive practice activities.

17. An automated, computer based method comprising:

storing and organizing, by a computer, evaluation results

data from stenographically written data files translated
through a steno character translation software program;
and

creating storing, by a computer, prescriptive practice there-

from by the process of analysis and evaluation of the
stenographically written data files translated through the
steno character translation software program according
to a pre-determined and user-definable plurality of cat-
egories 1n a searchable computer database 1n such man-
ner that said evaluation results data from stenographi-
cally written files translated through the steno character
translation software program and created prescriptive
practice may be recreated and displayed by the user at
any time after the initial stenographically written text file
evaluation process 1s completed.
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